U-70 Proton Synchrotron Extracted Beam Lines Control System
  Modernization by Alferov, V. et al.
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$EVWUDFW
$*H93URWRQ 6\QFKURWURQ([WUDFWHG%HDP/LQHV
&RQWURO 6\VWHP LV GHVFULEHG $ERXW  0DJQHW
'LSROHV DQG4XDGUXSROHV  &RUUHFWLRQ0DJQHWV 
%HDP&ROOLPDWRUV%30HTXLSPHQWVSUHDGRYHU.P
KDYHWREHFRQWUROOHG7KHROG6\VWHPZDVEDVHGRQWKH
3'3 DQG/6, FRPSDWLEOH FRPSXWHUV DQG WKH
0,/67'DVD)LHOG%XV,WVXFFHVVIXOO\RSHUDWHG
DERXW  \HDUV $ QHZ V\VWHP LQFOXGHV KRPH PDGH
(TXLSPHQW &RQWUROOHUV EDVHG RQ ,  3URFHVVRUV
&$1)LHOG%XV)(&V6HUYHUV&RQVROHVFRQQHFWHGE\
(WKHUQHW2QWKHILUVWVWDJHRIPRGHUQL]DWLRQ3'3VDQG
/6,V DUH UHSODFHG ZLWK 3&V FRQQHFWHG E\ (WKHUQHW
(TXLSPHQWFRQWUROOHUVDUHEHLQJVXFFHVVIXOO\WHVWHGLQ
WKH&ROOLPDWRUVDQG&RUUHFWRU0DJQHWV&RQWUROVGXULQJ
DUXQ

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
7KH ([WUDFWHG %HDPV RQ WKH 6HUSXNKRY  *H9
3URWRQ 6\QFKURWURQ DUH VSUHDG IRU RYHU  NP 7KH\
LQFOXGH DERXW  0DJQHW 'LSROHV DQG 4XDGUXSROHV
 VPDOO &RUUHFWLRQ 0DJQHWV  %HDP &ROOLPDWRUV
%30 YDFXXP LQWHUORFN DQG RWKHU HTXLSPHQW 7KH
3RZHU 6XSSOLHV 36 RI WKH'LSROHV DQG4XDGUXSROHV
DUH LQVWDOOHG LQ WKH VSHFLDOEXLOGLQJPDZD\7RWDO
QXPEHURIWKH,2VLJQDOVDERXW
7KHROG&RQWURO6\VWHPZDVGHVLJQHGLQWKHHDUO\
WK >@ ,W LQFOXGHG 3'3 FRPSDWLEOH +RVW
&RPSXWHU WZR /6,  FRPSDWLEOH )(&V ILYH 0,/
)LHOG%XVHVWRGLVWULEXWHWKHGLJLWDOFRPPDQGVWR
WKH 36V DVZHOO DV WR FRQQHFW  WKH WZR%HDP&RQWURO
5RRPV ZLWK WKH 36 %XLOGLQJ &RQWURO 5RRP 'LJLWDO
9ROWPHWHUVDQGGLVWULEXWHGPXOWLSOH[HUVIRUWKHFRQWURO
RIWKHPDJQHWVFXUUHQW'XULQJPRUHWKDQ\HDUVWKH
6\VWHP GHPRQVWUDWHG KLJK UHOLDELOLW\ EXW E\ WLPH DQG
EHFDXVH RI KHDY\ FRQGLWLRQ HOHFWURQLFV DV ZHOO DV
FRPSXWHUV JRW ROG DQG ORVW WKHLU UHOLDELOLW\ ,WV
GLVDGYDQWDJH DOVR ZDV VORZ WHQWKV RI VHFRQGV WKH
VHWWLQJ RI UHJLPHV$SDUDOOHO DFFHVV WR WKH HTXLSPHQW
IURPGLIIHUHQWFRQWUROURRPVDOVRZDVLPSRVVLEOH
$QHZSURMHFWLVEDVHGRQWKHVWDQGDUGOD\HUPRGHO
7KH EDFNERQH RI WKH V\VWHP LV DQ (WKHUQHW /$1
FRQQHFWLQJ D 3RZHU 6XSSOLHV%XLOGLQJZLWK WKH%HDP
/LQHV DUHD LQFOXGLQJ H[SHULPHQWDO FRQWURO URRPV $Q
XSSHU OHYHO LV SUHVHQWHG E\ 3&V DPLGGOH OHYHO ± E\
VSHFLDO)LHOG%XVFRQWUROOHUV*3)&[]DORZHUOHYHO±
E\ KRPH PDGH (TXLSPHQW &RQWUROOHUV (& *3)&V
DQG (&V ZLOO EH LPSOHPHQWHG RQ WKH VHFRQG VWDJH RI
XSJUDGLQJ DIWHU WHVWLQJ ZLWK D VPDOO JURXS RI
HTXLSPHQW 2Q WKH ILUVW VWDJH ZH LPSOHPHQWHG 3&V
FRQQHFWHG E\ (WKHUQHW ZLWKRXW FKDQJLQJ LQWHUIDFH
HOHFWURQLFV

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
7KH OD\RXW RI WKH FRQWURO V\VWHP LV VKRZQ LQ ILJ 
7KHUH DUH WKUHHPDLQ JURXSV RI FRQWUROOHG HTXLSPHQW
7KHPRVWQXPHURXVDUH'LSROHVDQG4XDGUXSROHV36V
LQ WKH 36% 7KH\ DUH FRQQHFWHG WR 3& LQ WKH 36%
&RQWURO 5RRP E\ IRXU 0,/  )LHOG %XVHV $
&$0$&&UDWH KRXVHV UHOHYDQW%XV&RQWUROOHUV)LHOG
%XVLVXVHGIRUGLVWULEXWLRQRIUHJLPHGLJLWDOFRPPDQGV
WR '$&V RI 36V &RQWURO RI UHJLPHV LV SURYLGHG E\
PHDQVRIGLVWULEXWHG$QDORJ0XOWLSOH[HUFRQQHFWLQJ36
6KXQWV WR WKH 'LJLWDO 9ROWPHWHU $ 6WDWXV 5HJLVWHU LV
XVHGIRUFRQWUROVRISRODULW\ZDWHUFRROLQJHWF
$VHFRQGJURXSRIHTXLSPHQWDUHORZFXUUHQW36VRI
&RUUHFWLRQ 0DJQHWV GLVWULEXWHG DORQJ %HDP /LQHV
7KH\DUHFRQWUROOHGIURPWZR%HDP&RQWURO5RRPVLQ
WKHVDPHZD\
$ WKLUG JURXS DUH %HDP &ROOLPDWRUV 7KH
PXOWLSOH[HG&ROOLPDWRU&RQWUROOHUV &$0$&PRGXOHV
LQWZR%HDP&RQWURO5RRPVSHUIRUPSRVLWLRQFRQWURO
ZLWK KHOS RI VKDIW HQFRGHUV DQG OHQJWK PRGXODWLRQ
FRQWUROVRI'&0RWRUV

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
7KH VRIWZDUH LV GHYHORSHG XQGHU 06 :LQGRZV
17 XVLQJ 9LVXDO &9LVXDO %DVLF DQG FOLHQW
VHUYHU DSSURDFK EDVHG RQ '&20 ILJ  7KH
FRQILJXUDWLRQ RI WKH 36V LV SODFHG LQ WKH 0LFURVRIW
$FFHVVGDWDEDVH

7KH FRPSOH[ GDWD H[FKDQJH EHWZHHQ GLIIHUHQW 3&¶V
LQ WKH GLIIHUHQW EXLOGLQJV DQG XVHU IULHQGO\ LQWHUIDFHV
DUH DYDLODEOH 7KH SRZHUIXO GDWDEDVH WRROV SURYLGH
GLIIHUHQWSRVVLELOLWLHVLQWKHSRVWPRUWHPDQDO\VLVHDV\
FRQILJXUDWLRQDQGH[WHQVLELOLW\RIWKHGDWDWDEOHV
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Server 
&$0$&
&RQWURO$SSOLFDWLRQ
$FWLYH;6HUYHU
Database 
3&17 DCOM &OLHQW 3&17
ActiveX 
Client 
&OLHQW 3&17
ActiveX 
Client 
&OLHQW 3&17
ActiveX 
Client 
)LJXUH7KHVWUXFWXUHRIWKH3RZHU6XSSOLHVFRQWUROV\VWHPVRIWZDUH
Shunt current , 
status, DAC of 
130 
Dipoles/Quads  
Beam Channels Zone  
&KDQQHOV
 Channel 
 8 
  PC 98/NT 
'9
Collima 
tors 
&&%&F:
CAMAC 
'$&
'$&
 PC 98/NT 
&&%&0$
'9
Collima 
tors 
K:0$& 
'$&
'$&
Channel 22 
Ethernet Power Supplies Building 
PC 98/NT 
%   %    %   %   F  5
&&&&$6
K
&:0$&
&RQWURO5RRP



Q
'93&17
(WKHUQHW
Power Supplies  
Hall 
&RQWURORIWKH36VIURPWKHGLIIHUHQWFRQWUROURRPV
LQPRUHFRQYHQLHQWZD\LVDOVRDYDLODEOHWKHFRQIOLFWV
ZLWK WKH VLPXOWDQHRXV DFFHVV WR WKH HTXLSPHQW DUH
GRZQWRWKHPLQLPXP
7KHQHZIHDWXUHV WRDFFHVVWKHGDWDWKURXJKWKHZHE
EURZVHUVKDYHEHHQDGGHG
7KH LPSOHPHQWDWLRQ RI WKH HTXLSPHQW FRQWUROOHUV RQ
WKH VHFRQG VWDJH RI WKH XSJUDGH ZLOO SURYLGH D IXOO\
SDUDOOHODFFHVVWRWKH3RZHU6XSSOLHVDQG&ROOLPDWRUV

5()(5(1&(6

>@ 3UHSULQW ,+(3 3URWYLQR  3URWYLQR
5XVVLD

>@ $0DWLRXVKLQH DW DO $ &RQILJXUDEOH 57 26
3RZHUHG )LHOGEXV &RQWUROOHU IRU 'LVWULEXWHG
$FFHOHUDWRU &RQWUROV 3URF 2I ,&$/(3&6¶
%HLMLQJ&KLQD1RYHPEHUS
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